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Description
TECHNICAL FIELD

[0001] The invention relates to a method of, and a de-
vice for, scheduling transmission of data of terminals in
acell.

BACKGROUND

[0002] The concept of service awareness (SA) pro-
vides network elements/nodes with knowledge about the
services in use in a network. A number of methods for
implementing service awareness in a network exist, for
example shallow packet inspection (SPI), deep packet
inspection (DPI) or Heuristic Analysis could be used. All
three technologies provide different levels of knowledge
about traffic and end-user services employed in the net-
work, and typically monitor data of a packet and extracts
information rom the monitored data on which network
decisions can be taken. In this way, the network can for
example be made aware of whether a certain network
user is using a Facebook application or making a voice
over IP (VolP) call with a mobile phone, etc.

[0003] Anenhanced uplink (EUL) schedulerina WCD-
MA network is responsible for allowing terminals to trans-
mitdata according to an approved rate. The terminal may
request grants for transmission of data at higher data
rates when transmission buffers are filling up in the ter-
minal, and the scheduler grants or denies requested
transmission at a higherrate. The network measures ter-
minal activity and when the terminal no longer uses the
granted rate, the EUL scheduler is informed thereof, with-
draws the grant and releases the granted resources.
[0004] In particular, current mechanisms for predicting
EUL interference headroom are conservative and based
on e.g. measurements of signal-to-interference ratios
(SIR) and/or received total wideband power (RTWP) us-
ing sliding windows to predict future network load. These
are inflexible ways of determining interference headroom
and maximal allowed cell interference becomes a trade-
off between high levels of terminal transmission power
on the one hand and reduction of cell capacity on the
other.

[0005] US 2002/093930 discloses a radio frequency
communications system including wireless terminals and
base sites. The wireless terminals communicate with the
base sites over aradio frequency channel. The base sites
are interconnected to each other and other network ele-
ments via a packet network. The communication system
has a radio frequency channel with time slots for trans-
mission of both delay-sensitive data, such as streaming
audio and video, and non-delay-sensitive data. A method
and apparatus are provided for determining whether a
time slot in the radio frequency channel is to be allocated
to delay-sensitive data or non-delay-sensitive data. Each
packet of data transmitted over the wire less channel has
a type of service field. The type of service field has a
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precedence or priority value and a service type. The pri-
ority values are used to determine which packet should
be transmitted across the radio frequency channel next
and the service type determines the transmission proto-
col.

SUMMARY

[0006] An object of the presentinventionis to solve, or
at least mitigate these problems in the art and provide
an improved method and device for effecting scheduling
of terminals.

[0007] This object is attained in a first aspect of the
present invention by a method of scheduling transmis-
sion of data of terminals in a cell. The method comprises
the step of acquiring information indicating type of com-
munication service for which a first terminal is to be
scheduled. Further, the method comprises the step of
scheduling the first terminal and at least a second termi-
nal in the cell for transmission of data on the basis of the
acquired information indicating the type of communica-
tion service for which the first terminal is to be scheduled.
By considering the acquired information, the atleast sec-
ond terminal is scheduled for data transmission in time
periods between data transmissions of the first terminal.
[0008] This objectis attained in a second aspect of the
presentinvention by a device for scheduling transmission
of data of terminals in a cell. The device comprises a
processing unit arranged to acquire information indicat-
ing type of communication service for which a first termi-
nal is to be scheduled and schedule the first terminal and
at least a second terminal in the cell for transmission of
data on the basis of the acquired information indicating
the type of communication service for which the first ter-
minal is to be scheduled. By considering the acquired
information, the at least second terminal is scheduled for
data transmission in time periods between data trans-
missions of the first terminal.

[0009] Thus, by introducing an uplink scheduler for
scheduling data transmission of terminals in e.g. a WCD-
MA cell such that type of communication service which
is requested by aterminal is considered by the scheduler,
it is possible for the scheduler to take scheduling deci-
sions for terminals included in the cell on the basis of the
type of communication service being requested. This in-
formation may e.g. be acquired by packet inspection, i.e.
the uplink scheduler extracts the required information
from the data itself. Alternatively, the information may
e.g. be acquired by the scheduler from the terminal itself
or from a remote service provider being responsible for
providing the service. For instance, for a particular re-
quested communication service, for instance video
streaming from the Internet, information regarding spec-
ified traffic patterns pertaining to the service can be ac-
quired, and this traffic pattern information can be em-
ployed to e.g. schedule a larger number of terminals of
a cell. In fact, as will be described in the following, the
acquired information can be utilized to effectively "over-
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book" a cell in terms of capacity while maintaining a given
quality of service (QoS).

[0010] In an embodiment of the present invention, one
or more periods of communication inactivity of the first
terminal in the scheduled communication service is de-
termined from the acquired information. Then, a second
terminal is scheduled for data transmission during the
period(s) of communication inactivity of the first terminal.
Advantageously, when determining that for the request-
ed communication service, there are expected periods
of silence in communication for the first terminal, the
scheduler can take the decision to schedule a second
terminal to transmit data during the inactive period of the
first terminal. Thus, without effectively assigning more
resources, an increase in network throughput may be
experienced by having two or more terminals make better
use of available network bandwidth. It should be noted
that even though the first terminal is inactive in terms of
data transmission, some control signalling may still occur
during a silent period. For some services, repeated keep-
alive signalling is required to prevent a connection from
timing out and/or terminating.

[0011] Inanotherembodimentofthe presentinvention,
the scheduler determines from the acquired information
when the period of communication inactivity is to occur.
Assuming e.g. that the first terminal is not expected to
transmit any data between T1 and T2, the second termi-
nalis scheduled for data transmission during the window
delimited by these two points in time. Further, the second
terminal is scheduled to use resources for data transmis-
sion which initially was assigned to the first terminal. Ad-
vantageously, scheduling will become more effective,
predictable and flexible. Further advantageous is that re-
sources initially assigned to the first terminal must not be
released by the scheduler following a withdrawn trans-
mission grant, but can be temporarily assigned to the
second terminal during the period of communication in-
activity of the first terminal, which has as a further effect
that number of channel switches in the network - as well
as amount of signalling traffic - decreases.

[0012] In a further embodiment of the present inven-
tion, the scheduler assigns the resources from the sec-
ond terminal to the first terminal when the period of com-
munication inactivity expires. Thus, the resources that
initially was assigned to the first terminal for data trans-
mission and which subsequently were temporarily as-
signed to the second terminal is returned to the first ter-
minal. Advantageously, with this embodiment, the sched-
uler need not again engage in a scheduling set-up pro-
cedure with the first terminal.

[0013] In still a further embodiment of the present in-
vention, the scheduler acquires information relating to a
communication service for which the second terminal is
to be scheduled and considers the acquired information
of the second terminal when scheduling the second ter-
minal. Forinstance, information is acquired indicating the
type of communication service for which the second ter-
minal is to be scheduled. To be able to fully make use of

10

15

20

25

30

35

40

45

50

55

the period of communication inactivity of the first terminal,
it may be preferred to supply the scheduler with informa-
tion regarding the communication service requested by
the second terminal. For instance, the assignment of re-
sources may be facilitated if the scheduler is informed of
the expected length of data transmission windows of the
second terminal such that the data transmissions of the
second terminal can be fitted within the periods of com-
munication inactivity of the first terminal. If the fit is unfa-
vourable, a third terminal may be scheduled for data
transmission in the period(s) of communication inactivity
of the first terminal. It should be noted that any appropri-
ate number of terminals advantageously can be sched-
uled for data transmission using the method of the
present invention.

[0014] In yet another embodiment of the present in-
vention, the scheduler determines from the acquired in-
formation of the first terminal when the communication
service to be scheduled for the first terminal terminates,
or when the next period of communication inactivity oc-
curs. Thereafter, the first terminal and/or the second ter-
minal is scheduled to temporarily transmit with an output
power resulting in a cell interference level which is higher
than the maximal allowed cell interference level, if a time
period to either service termination or commence of the
period of communication inactivity is below a timing
threshold value. Advantageously, in case a time period
for data transmission is considered short enough, i.e. if
the time period for data transmission up until a next silent
period is below a given timing threshold value, one or
more of the terminals to be scheduled can be allowed to
transmit their data with an output power that results in a
cell interference level which at least temporarily is ex-
ceeded with respect to a stipulated maximal allowed in-
terference level. Hence, the scheduling utilized in this
particular embodiment will make use of the full interfer-
ence headroom of the cell, where headroom typically is
defined as distance from a nominal - e.g. momentary or
average - level of interference to an allowed maximal
level of interference, above which cell conditions be-
comes unacceptable from a QoS perspective. By know-
ing in advance how long a data transmission will last until
a next silent period, it will be possible to even overbook
the network in terms of the number of terminals which
can be scheduled for transmission; if the overbooking is
temporary, long-term QoS requirements can still be com-
plied with.

[0015] It is noted that the invention relates to all pos-
sible combinations of features recited in the claims. Fur-
ther features of, and advantages with, the present inven-
tion will become apparent when studying the appended
claims and the following description. Those skilled in the
art realize that different features of the present invention
can be combined to create embodiments other than
those described in the following.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0016] The invention is now described, by way of ex-
ample, with reference to the accompanying drawings, in
which:

Figure 1 illustrates a network of terminals communi-
cating with a device according to embodiments of
the present invention;

Figure 2 shows a flowchart illustrating a method of
scheduling terminals according to an embodiment
of the present invention;

Figure 3 shows a timing diagram of an example
scheduling of two terminals according to an embod-
iment of the present invention; and

Figure 4 shows a flowchart illustrating a method of
scheduling terminals according to another embodi-
ment of the present invention.

DETAILED DESCRIPTION

[0017] The invention will now be described more fully
hereinafter with reference to the accompanying draw-
ings, in which certain embodiments of the invention are
shown. This invention may, however, be embodied in
many different forms and should not be construed as
limited to the embodiments set forth herein; rather, these
embodiments are provided by way of example so that
this disclosure will be thorough and complete, and will
fully convey the scope of the invention to those skilled in
the art.

[0018] Figure 1 illustrates a group of terminals 11, 12,
13 communicating with a device 14 being e.g. a radio
base station in the form of an eNodeB or a NodeB. The
scheduling of data transmission of the terminals accord-
ing to embodiments of the present invention is managed
by an uplink scheduler 15 in the NodeB 14. It should be
noted that the uplink scheduler 15 could be implemented
in other network components than the eNodeB/Node B
14, such as e.g. in a Radio Network Controller (RNC) in
case of a 3G network or in a core network Mobility Man-
agement Entity (MME) in case of a Long Term Evolution
(LTE) network. This is advantageous in that the sched-
uling is managed by a central function which has the ca-
pability of supervising the terminals 11, 12, 13 and thus
take into conditions of all terminals, and ultimately opti-
mize overall network performance. In practice, the uplink
scheduler 15 is embodied on the form of one or more
microprocessors arranged to execute a computer pro-
gram 17 downloaded to a suitable storage medium 16
associated with the microprocessor, such as a RAM, a
Flash memory or a hard disk. The microprocessor 15 is
arranged to at least partly carry out the method according
to embodiments of the present invention when the ap-
propriate computer program 17 comprising computer-ex-
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ecutable components is downloaded to the memory 16
and executed by the microprocessor 15. The storage me-
dium 16 may be a computer program product comprising
the computer program 17. Alternatively, the computer
program 17 may be transferred to the storage medium
16 by means of a suitable computer program product,
such as a floppy disk, a compact disc or a memory stick.
As a further alternative, the computer program 17 may
be downloaded to the storage medium 16 over a network.
The microprocessor 15 may alternatively be embodied
in the form of an application specific integrated circuit
(ASIC), a field-programmable gate array (FPGA), a com-
plex programmable logic device (CPLD), etc.

[0019] Figure 2 shows a flowchartillustrating a method
of scheduling terminals according to an embodiment of
the present invention. When the uplink scheduler 15 lo-
cated in NodeB 14 is to schedule data transmissions of
terminals in a cell, information indicating the type of com-
munication service for which a first terminal 11 is to be
scheduled is acquired in step S101. This information can
be acquired e.g. using packet inspection. Thus, by ex-
tracting certain information from the data packets, the
uplink scheduler can determine timing of the data to be
transmitted. This information can be extracted at the
NodeB 14 or alternatively at an RNC with which the
NodeB communicates. The acquired information may
contain timing particulars of the data transmission for
which the first terminal 11 is to be scheduled, such as
when packets inthe transmission are to be sentand when
periods of inactivity occur between the transmitted pack-
ets, data rate information or even information regarding
probability that inactivity will occur. Then, in step S102,
the uplink scheduler schedules the first terminal 11 and
at least a second terminal 12 in the cell for transmission
of data on the basis of the acquired information relating
to the communication service of the first terminal, such
that the second terminal 12 is scheduled for transmission
in time periods between data transmissions of the first
terminal 11.

[0020] Figure 3 shows a timing diagram of an example
scheduling of two terminals 11, 12 according to an em-
bodiment of the present invention. The NodeB 14 ex-
tracts information regarding the communication service
forwhich afirstterminal 11 is to be scheduled using pack-
et inspection of communication service request data
transmitted as packet data by terminal 11. This commu-
nication service is referred to as "Application A". By an-
alysing the information, the uplink scheduler 15 knows
that a packet will be transmitted at a scheduled rate be-
tween time 0 and TA, and that an interval of terminal
inactivity willoccur between TA;and TA,. At TA,, another
data packet will be transmitted before Application A ter-
minates at TA3 (or alternatively a further period of inac-
tivity commences). Now, these periods of inactivity of Ap-
plication A can be utilized for having a second terminal
12 using communication service "Application B" transmit
during the periods of inactivity of the first terminal 11.
Thus, the second terminal 12 is scheduled for transmis-
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sion of a data packet in the time period extending be-
tween TB and TB,. A further data packet can be sched-
uled for transmission at TBs. Thus, by considering the
extracted information, e.g. which particular type of com-
munication service that the first terminal 11 requests, it
is possible for the scheduler 15 to take scheduling deci-
sions for terminals included in the cell. In this particular
exemplifying embodiment, information regarding speci-
fied traffic patterns pertaining to the requested commu-
nication service Application A can be acquired, and this
traffic pattern information can be employed to schedule
the second terminal 12 and its use of Application B. Thus,
network capacity is utilized in a more effective manner,
since the second terminal 12 is scheduled to transmit
data during the periods of inactivity of the first terminal
11. Further, the resources initially assigned to the first
terminal 11 must not be released by the scheduler 15
following a withdrawn transmission grant, but can be tem-
porarily assigned to the second terminal 12 during the
period of communication inactivity of the first terminal,
which has as a further effect that number of channel
switches in the network - as well as amount of signalling
traffic - decreases.

[0021] With further reference to the timing diagram of
Figure 3, it should be noted that the data transmissions
indicated by means of a start time and a stop time, for
instance the data transmission of the first terminal 11
delimited by TA, and TAs, in an embodiment of the
present invention constitutes a complete data packet
burst transmitted by the first terminal 11 comprised of a
number of data packets. Inanother embodiment, the data
transmission of the first terminal 11 delimited by TA, and
TAs is a single data packet. In this context, a silent period
e.g. delimited by TA; and TA, is not necessarily blank;
it may contain some signalling, such as control signalling
in the form of for example keep-alive signalling.

[0022] Figure 4 shows a flowchartillustrating a method
of scheduling terminals according to another embodi-
ment of the presentinvention, the timing diagram of which
was shown in Figure 3. As in the flowchart of Figure 2,
the uplink scheduler 15 acquires information relating to
a communication service for which a first terminal 11 is
to be scheduled in step S101. However, in this particular
embodiment, the scheduler determines in step S101b
from the acquired information when a period of commu-
nication inactivity is to occur for the first terminal 11 being
scheduled for Application A. In this example, the sched-
uler knows that the first terminal is inactive between in-
stances TA; and TA,. In step S102, the uplink scheduler
schedules the first terminal 11 and at least a second ter-
minal 12 in the cell for transmission of data on the basis
of the acquired information relating to the communication
service of the first terminal 11, wherein in step S103, the
second terminal 12 is scheduled for data transmission
during the period of communication inactivity of the first
terminal 11, i.e. in the time interval delimited by TB4 and
TB,.

[0023] Again with reference to Figure 3, is should be
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noted that a third terminal 13 could be scheduled for
transmission e.g. in the time period delimited by TB, and
TA,. This additionally requires the uplink scheduler 15 to
acquire information regarding Application B run by the
second terminal 12. An appropriate number of further
terminals could be scheduled for transmission during pe-
riods of inactivity of the first, second and third terminals
11,12, 13.

[0024] As previously mentioned, in addition to a more
effective use of network capacity, the present invention
is further advantageous in that the terminals can sched-
uled to at least temporarily transmit with an output power
resulting in a cell interference level which is higher than
the maximal allowed cell interference level. Thus, in case
a time period for data transmission is considered short
enough, i.e. if the time period for data transmission up
until a next silent period is below a given timing threshold
value, one or more of the terminals to be scheduled can
be allowed to transmit their data with an output power
that results in a cell interference level which at least tem-
porarily is exceeded with respect to a stipulated maximal
allowed interference level. Hence, the scheduling utilized
in this particular embodiment will make use of the full
interference headroom of the cell. By knowingin advance
how long a data transmission will last until a next silent
period, it will be possible to even overbook the network
in terms of the number of terminals which can be sched-
uled for transmission; if the overbooking is temporary,
long-term QoS requirements can still be complied with.
[0025] Even though the invention has been described
with reference to specific exemplifying embodiments
thereof, many different alterations, modifications and the
like will become apparent for those skilled in the art. The
described embodiments are therefore notintended to lim-
it the scope of the invention, as defined by the appended
claims.

Claims

1. A method of scheduling transmission of data of ter-
minals in a cell, the method comprising the steps of:

acquiring (S101) information indicating type of
communication service for which a first terminal
is to be scheduled;

determining (S101b), fromthe acquired informa-
tion, when a period of communication inactivity
of the first terminal is to occur in the scheduled
communication service; the method being char-
acterized in comprising the step of:

scheduling (S102) the first terminal and at
least a second terminal in the cell for trans-
mission of data on the basis of the acquired
information indicating the type of communi-
cation service for which the first terminal is
to be scheduled, the at least second termi-
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nal being scheduled (S103) for data trans-
mission during the period of communication
inactivity of the first terminal by using re-
sources assigned to the first terminal for the
data transmission of the at least a second
terminal.

The method of claim 1, wherein the acquired infor-
mation relating to the communication service spec-
ifies timing particulars of the communication service
for which the first terminal is to be scheduled.

The method of claims 1 or 2, further comprising the
step of:

assigning the resources from the at least a sec-
ond terminal to the first terminal when the period
of communication inactivity of the first terminal
expires.

The method of claims 1-3, further comprising the
steps of:

determining from the acquired information of the
first terminal when the communication service
to be scheduled for the first terminal terminates
or when the period of non-activity occurs; and
scheduling the first terminal and/or the at least
a second terminal to temporarily transmit with
an output power resulting in a cell interference
level higher than the maximal allowed cell inter-
ference level if time to either service termination
or commence of period of non-activity is below
a timing threshold value.

5. The method of any one of the preceding claims, fur-

ther comprising the steps of:

acquiring information relating to a communica-
tion service for which the at least a second ter-
minal is to be scheduled; and

considering the acquired information of the at
least a second terminal when scheduling the at
least a second terminal.

The method of any one of the preceding claims,
wherein the data is transmitted in packets and the
information relating to the communication service of
the first terminal and/or the at least a second terminal
is acquired by means of performing packet inspec-
tion.

The method of any one of the preceding claims,
wherein the data is transmitted in packets and the
at least a second terminal is scheduled for transmis-
sion of data between transmission of complete data
packet bursts of the first terminal.
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The method of any one of the preceding claims,
wherein the data is transmitted in packets and the
at least a second terminal is scheduled for transmis-
sion of data between transmission of data packets
comprised in a burst of the first terminal.

A device (14) for of scheduling transmission of data
of terminals (11, 12, 13) in a cell, the device com-
prising a processing unit (15) being arranged to:

acquire information indicating type of communi-
cation service for which a first terminal (11) is to
be scheduled;

determine, from the acquired information, a pe-
riod of communication inactivity of the first ter-
minal (11) in the scheduled communication
service; and

schedule the first terminal and at least a second
terminal (12) in the cell for transmission of data
on the basis of the acquired information indicat-
ing the type of communication service for which
the first terminal is to be scheduled, the at least
second terminal being scheduled for data trans-
mission during the period of communication in-
activity of the first terminal by using resources
assigned to the first terminal for the data trans-
mission of the at least a second terminal..

10. The device of claim 9, the processing unit (15) further

being arranged to:

determine from the acquired information of the
firstterminal (11) when the communication serv-
ice to be scheduled for the first terminal termi-
nates or when the period of non-activity occurs;
and

schedule the first terminal and/or the at least a
second terminal (12) to temporarily transmit with
an output power resulting in a cell interference
level higher than the maximal allowed cell inter-
ference level if time to either service termination
or commence of period of non-activity is below
a timing threshold value.

11. A computer program product (16) comprising a com-

puter readable medium containing computer-exe-
cutable instructions for causing a device (14) to per-
form the steps recited in any one of claims 1-8 when
run on a processing unit (15) included in the device.

Patentanspriiche

Verfahren zum Einplanen von Datenlbertragung
von Endgeréten in einer Zelle, wobei das Verfahren
die Schritte umfasst:

Erlangen (S101) von Information, die den Typ
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des Kommunikationsdienstes angibt, fir den ein
erstes Endgeréat einzuplanen ist;

Bestimmen (S101b) aus der erlangten Informa-
tion, wann eine Periode der Kommunikationsin-
aktivitat des ersten Endgerats im eingeplanten
Kommunikationsdienst stattfinden soll; wobei
das Verfahren dadurch gekennzeichnet ist,
dass es den Schritt umfasst:

Einplanen (S102) des ersten Endgerats und
mindestens eines zweiten Endgeréts in der
Zelle fiir die Ubertragung von Daten auf der
Grundlage der erlangten Information, die
den Typ des Kommunikationsdienstes an-
gibt, fir den das erste Endgerat einzupla-
nen ist, wobei das mindestens eine zweite
Endgeratwahrend der Periode der Kommu-
nikationsinaktivitdt des ersten Endgerats
fur  eineDatenlibertragung eingeplant
(S103) wird, indem Ressourcen, die dem
ersten Endgerat zugewiesen wurden, flr
die Dateniibertragung des mindestens ei-
nen zweiten Endgeréats verwendet werden.

2. Verfahren nach Anspruch 1, worin die erlangte In-

formation bezlglich des Kommunikationsdienstes
Zeitsteuerungseinzelheiten des Kommunikations-
dienstes festlegt, fiir den das erste Endgerat einzu-
planen ist.

Verfahren nach einem der Anspriiche 1 oder 2, fer-
ner den Schritt umfassend:

Zuweisen der Ressourcen von dem mindestens
einen zweiten Endgerat zum ersten Endgerat,
wenn die Periode der Kommunikationsinaktivi-
tat des ersten Endgeréats ablauft.

Verfahren nach einem der Anspriiche 1 bis 3, ferner
die Schritte umfassend:

Bestimmen aus der erlangten Information des
ersten Endgerats, wann der fur das erste End-
gerat einzuplanende Kommunikationsdienst
endetoderwanndie Periode der Inaktivitat statt-
findet; und

Einplanen des ersten Endgerats und/oder des
mindestens einen zweiten Endgeréts, zeitweilig
mit einer Ausgangsleistung zu senden, die zu
einem Zellenstorpegel fuhrt, der héher als der
maximal zuldssige Zellenstdrpegel ist, wenn die
Zeit entweder bis zur Beendigung des Dienstes
oder bis zum Beginn der Periode der Inaktivitat
unterhalb eines Zeitsteuerungsschwellwerts
liegt.

5. Verfahren nach einem der vorhergehenden Anspri-

che, ferner die Schritte umfassend:
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Erlangen von Information beziglich eines Kom-
munikationsdienstes, flir den das mindestens
eine zweite Endgerat einzuplanen ist; und
Berucksichtigen der erlangten Information des
mindestens einen zweiten Endgeréts, wenn das
mindestens eine zweite Endgerat eingeplant
wird.

Verfahren nach einem der vorhergehenden Anspri-
che, worin die Daten in Paketen Gbertragen werden
und die Information bezlglich des Kommunikations-
dienstes des ersten Endgerats und/oder des min-
destens einen zweiten Endgeréts mittels Durchfiih-
rung einer Paketinspektion erlangt wird.

Verfahren nach einem der vorhergehenden Anspri-
che, worin die Daten in Paketen Gbertragen werden
und das mindestens eine zweite Endgerat zur Uber-
tragung von Daten zwischen der Ubertragung von
vollstdndigen Paketdatenbursts des ersten Endge-
rats eingeplant wird.

Verfahren nach einem der vorhergehenden Anspri-
che, worin die Daten in Paketen Ubertragen werden
und das mindestens eine zweite Endgerat zur Uber-
tragung von Daten zwischen der Ubertragung von
Datenpaketen, die in einem Burst des ersten End-
gerats enthalten sind, eingeplant wird.

Vorrichtung (14) zum Einplanen von Datentiibertra-
gung von Endgeraten (11, 12, 13) in einer Zelle, wo-
bei die Vorrichtung eine Verarbeitungseinheit (15)
umfasst, die eingerichtet ist zum:

Erlangen von Information, die den Typ des Kom-
munikationsdienstes angibt, fir den ein erstes
Endgerat (11) einzuplanen ist;

Bestimmen einer Periode der Kommunikations-
inaktivitat des ersten Endgerats (11) im einge-
planten Kommunikationsdienst aus der erlang-
ten Information; und

Einplanen des ersten Endgerats und mindes-
tens eines zweiten Endgeréts (12) in der Zelle
fiir die Ubertragung von Daten auf der Grundla-
ge der erlangten Information, die den Typ des
Kommunikationsdienstes angibt, fir den das
erste Endgerat einzuplanen ist, wobei das min-
destens eine zweite Endgerat wahrend der Pe-
riode der Kommunikationsinaktivitét des ersten
Endgeréts eingeplant wird, indem Ressourcen,
die dem ersten Endgerat zugewiesen wurden,
fur die Datenibertragung des mindestens einen
zweiten Endgerats verwendet werden.

10. Vorrichtung nach Anspruch 9, wobei die Verarbei-

tungseinheit (15) ferner eingerichtet ist zum:

Bestimmen aus der erlangten Information des
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ersten Endgeréts (11), wann der fiir das erste
Endgerat einzuplanende Kommunikations-
dienst endet oder wann die Periode der Inakti-
vitat stattfindet; und

Einplanen des ersten Endgerats und/oder des
mindestens einen zweiten Endgerats (12), zeit-
weilig mit einer Ausgangsleistung zu senden,
die zu einem Zellenstérpegel fuhrt, der hdher
als der maximal zulassige Zellenstorpegel ist,
wenn die Zeit entweder bis zur Beendigung des
Dienstes oder bis zum Beginn der Periode der
Inaktivitdt unterhalb eines Zeitsteuerungs-
schwellwerts liegt.

11. Computerprogrammprodukt (16), das ein computer-

lesbares Medium umfasst, das computerausfiihrba-
re Anweisungen enthalt, um eine Vorrichtung (14)
zu veranlassen, die Schritte nach einem der Anspri-
che 1 bis 8 durchzufiihren, wenn sie auf einer in die
Vorrichtung einbezogenen Verarbeitungseinheit
(15) laufen.

Revendications

Procédé de planification de transmission de don-
nées de terminaux dans une cellule, ce procédé
comprenant les étapes suivantes :

acquisition (S101) d’'informations indiquant le ty-
pe de service de communication pour lequel un
premier terminal doit étre planifié ;
détermination (S101b), a partir des informations
acquises, quand une période d’inactivité de
communication du premier terminal doit appa-
raitre dans le service de communication
planifié ; le procédé étant caractérisé en ce
qu’il comprend I'étape suivante :

planification (S102) du premier terminal et
d’au moins un second terminal dans la cel-
lule pour la transmission de données sur la
base des informations acquises indiquant
le type de service de communication pour
lequel le premier terminal doit étre planifié,
'au moins second terminal étant planifié
(S103) pour la transmission de données
pendant la période d’inactivité de commu-
nication du premier terminal a I'aide de res-
sources allouées au premier terminal pour
la transmission des données de I'au moins
un second terminal.

Procédé de la revendication 1, dans lequel les infor-
mations acquises relatives au service de communi-
cation spécifient les particularités de synchronisa-
tion du service de communication pour lequel le pre-
mier terminal doit étre planifié.
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Procédé de la revendication 1 ou 2, comprenant en
outre I'étape suivante :

allocation des ressources de I'au moins un se-
cond terminal vers le premier terminal lorsque
la période d’inactivité de communication du pre-
mier terminal expire.

4. Procédé des revendications 1 a 3, comprenant en

outre les étapes suivantes :

détermination, a partir des informations acqui-
ses du premier terminal, quand le service de
communication a planifier pour le premier termi-
nal se termine ou quand la période de non-ac-
tivité apparait ; et

planification du premier terminal et/ou de I'au
moins un second terminal afin de transmettre
temporairement, avec une puissance de sortie
résultant en un niveau d’interférence supérieur
au niveau d’interférence de cellule maximal ad-
missible sile temps de fin de service ou de début
de période de non-activité est en dessous d’'une
valeur de seuil de synchronisation.

5. Procédé de l'une quelconque des revendications

précédentes, comprenant en outre les étapes
suivantes :

acquisition d’informations concernant un servi-
ce de communication pour lequel I'au moins un
second terminal doit étre planifié ; et
considération des informations acquises de I'au
moins un second terminal lors de la planification
de I'au moins un second terminal.

Procédé de I'une quelconque des revendications
précédentes, dans lequel les données sont transmi-
ses par paquets et les informations concernant le
service de communication du premier terminal et/ou
de I'au moins un second terminal sont acquises au
moyen de la réalisation d’'une inspection de paquets.

Procédé de I'une des revendications précédentes,
dans lequel les données sont transmises par pa-
quets et 'au moins un second terminal est planifié
pour une transmission de données entre la trans-
mission de salves de paquets de données complets
du premier terminal.

Procédé de I'une quelconque des revendications
précédentes, dans lequel les données sont transmi-
ses par paquets et 'au moins un second terminal est
planifié pour une transmission de données entre la
transmission de paquets de données inclus dans
une salve du premier terminal.

Dispositif (14) pour la planification de la transmission
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de données de terminaux (11, 12, 13) dans une cel-
lule, ce dispositif comprenant une unité de traitement
(15) congue pour :

acquérir des informations indiquant le type de %
service de communication pour lequel un pre-
mier terminal (11) doit étre planifié ;

déterminer, a partir des informations acquises,

une période d’inactivité de communication du
premier terminal (11) dans le service de com- 10
munication planifié ; et

planifier le premier terminal et au moins un se-
cond terminal (12) dans la cellule pour la trans-
mission de données sur la base des informa-
tions acquises indiquant le type de service de 15
communication pour lequel le premier terminal

doit étre planifié, 'au moins un second terminal
étant planifié pour une transmission de données
pendant la période d’inactivité de communica-

tion du premier terminal a l'aide de ressources 20
allouées au premier terminal pour la transmis-
sion de données de I'au moins un second ter-
minal.

10. Dispositif de la revendication 9, l'unité de traitement 25
(15) étant en outre congue pour :

déterminer, a partir des informations acquises

du premier terminal (11), quand le service de
communication a planifier pour le premier termi- 30
nal se termine ou quand la période de non-ac-
tivité apparait ; et

planifier le premier terminal et/ou 'au moins un
second terminal (12) afin de transmettre tempo-
rairement avec une puissance de sortie résul- 35
tant en un niveau d’interférence supérieur au
niveau d’interférence de cellule maximal admis-
sible si le temps de fin du service ou de début

de la période de non-activité est en dessous
d’une valeur de seuil de synchronisation. 40

11. Produit de programme informatique (16) compre-
nant un support lisible par un ordinateur contenant
des instructions exécutables par un ordinateur pour
faire en sorte qu’un dispositif (14) exécute les étapes 45
mentionnées dans I'une quelconque des revendica-
tions 1 a 8 lors de I'exécution sur une unité de trai-
tement (15) incluse dans le dispositif.
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